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the expression of Hh target genes such as dpp and leads to
patterning defects in the wing. These results suggest that the
complexity of the Ci simple sequence domain is under selective
pressure and that the proper extent of partial proteolysis is crucial
for correct patterning in response to Hh.
doi:10.1016/j.ydbio.2006.04.347
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In vertebrates, the transcription factor Tbx5 is important in
controlling cardiogenesis and forelimb induction and identity.
We have identified a novel PDZ-LIM protein, Lmp4, that spe-
cifically binds Tbx5 but not related Tbx proteins. When ex-
pressed individually in COS7 cells, Tbx5 localizes to the nucleus
and Lmp4 is associated with actin filaments. When co-ex-
pressed, Lmp4 binds and targets Tbx5 to the actin cytoskeleton.
Although two nuclear localization signals (NLS) have been
identified, the mechanism by which Tbx5 leaves the nucleus is
not known. We have identified a leucine-rich nuclear export
signal (NES) in Tbx5, which is found in most of the substrates of
the CRM1 export protein. To determine if this NES is functional,
mutagenesis was utilized to change critical amino acid(s) within
this sequence. The NES-mutant Tbx5 constructs were expressed
as EGFP-fusions with and without Lmp4 and localization was
monitored by confocal microscopy. All Tbx5NES-mutants were
retained in the nucleus even in the presence of Lmp4. The sub-
cellular localization and interaction with Lmp4 were further ana-
lyzed via co-immunoprecipitation, transcriptional activity assays,
and pharmacological compounds known to interfere with the
CRM1 pathway. This first demonstration of an evolutionarily
conserved NES in a Tbx transcription factor in addition to the
known NLS provides a mechanism for the transcription factor to
dynamically re-locate between the nucleus and the cytoplasm.
doi:10.1016/j.ydbio.2006.04.348
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P120-catenin is an Armadillo protein of the p120-catenin
sub-family that interacts with varied intracellular signaling
components such as cadherin, Rho GTPases, kinases and the
Kaiso transcriptional repressor. Despite recent advances in
understanding p120-catenin and Kaiso functions in regulating
both canonical and non-canonical Wnt signaling pathways at
the level of gene regulation, upstream regulators of the p120/
Kaiso pathway have remained unclear. Here, we identify
p120-catenin in association with Frodo, known to interact
with the Wnt pathway protein Dishevelled (Dsh). In Xenopus
laevis and mammalian cell lines, we expect that canonical
Wnt signals result in Frodo-mediated stabilization of p120-
catenin, which in turn promotes Kaiso sequestration or
removal from the nucleus. Gene targets normally repressed
by Kaiso are thus expressed, examined here in detail for Wnt-
11. Our results, which include rescue/functional interaction
tests, point to Dsh and Frodo as upstream regulators of the
p120-catenin/Kaiso signaling pathway. Importantly, this sug-
gests that Wnt signals acting through Dsh regulate the stability
of p120-catenin in addition to that of beta-catenin, with each
catenin promoting its respective signal in parallel to regulate
distinct (Wnt-11) as well as shared (Siamois) direct down-
stream gene targets.
doi:10.1016/j.ydbio.2006.04.349
321
Subcellular localization and signaling properties of
dishevelled in developing vertebrate embryos
Ryan S. Gray 1, Tae Joo Park 1, Akira Sato 2, Raymond
Habas 3, John B. Wallingford 1
1 Section of Molecular Cell and Developmental Biology, and
Institute for Cellular and Molecular Biology, University of
Texas, Austin, TX, USA
2 Department of Biochemistry, Robert Wood Johnson Medical
School, Piscataway, NJ, USA
3 Cancer Institute of New Jersey, University of Medicine and
Dentistry of New Jersey, Robert Wood Johnson Medical
School, Piscataway, NJ, USA
The Dishevelled protein mediates several diverse biological
processes. Intriguingly, within the same tissues where Xenopus
Dishevelled (Xdsh) controls cell fate via canonical Wnt
signaling, it also controls cell polarity via the vertebrate planar
cell polarity (PCP) cascade. The relationship between subcel-
lular localization of Dishevelled and its signaling activities
remains unclear; conflicting results have been reported depend-
ing upon the organism and cell types examined. We have
approached this issue by developing new reagents to sequester
wild-type Dishevelled protein either at the cell membrane or
away from the cell membrane. Removal of Dishevelled from the
cell membrane disrupts convergent extension by preventing
Rho/Rac activation and mediolateral cell polarization. By
manipulating the subcellular localization of K_M (dsh1), we
show that this mutation inhibits Dishevelled activation of Rac,
regardless of its subcellular localization. These data demon-
strate that membrane localization of Dishevelled is a prerequi-
site for vertebrate PCP signaling. Current work is focused on
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